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Abstract 
The aims of this study is to provide extreme value forecasting methods to predict the maximum return of 
IRPC’s stock price and maximum return of SUSCO’s stock price. The data was used for prediction is the time 
series data during period of 2004-2014 (daily data) for prediction. Moreover, the belief function theory was 
applied to evaluate the maximum return of their stocks price. Based on extreme value forecasting methods 
(EVT-GEV based and EVT-GPD based) were summarized that all of companies will be received the 
maximum return of their stocks price in positive way for future. However, based on belief function theory 
give more information that maximum return of IRPC (Integrated Refinery & Petrochemical Complex) is not 
similarly with the maximum return of  SUSCO (Siam United Service Public Company Limited: SUSCO 
Limited Company). If these results are generalized for upcoming years, it is suggested that both the stock 
exchange of Thailand and investor should prepare to receive increasing stock price of these energy companies 
group.   
© 2014 The Authors. Published by Elsevier B.V.  
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1. Introduction 
 
Nowadays, there are such a many energy sources which are driving the world economy to grow rapidly than 
the past, among of them, petroleum and other liquids (POL) are one of the most important energies sources in 
the world since almost economical activities are using these energies. The question is “why POL energies do 
matter for Thailand?”. The answer of this question can be found that most energy consume of Thailand is 
petroleum product. This consumption played the greatest proportion about 47 % of the total final energy 
consumption, followed by electricity, the other energies, coal and its product, and natural gas shared 19%, 
18%, 10% and 6% respectively(Source: Ministry of Energy Thailand). Petroleum and other liquids require 
enormous capital investment so all these companies decided to share their companies in the stock market to 
enlarge enterprises by selling stock in stock market. Currently, there are two associations involved petroleum 
and other liquids, that are, a) SUSCO public company limited (SUSCO) and b) IRPC Public company limited 
(IRPC). Above of all, these energy stocks are one of the most significant stocks in energy stock group which 
can lead the trend index of all energy stock groups since the share of the volume of these energy stocks are 
larger than other energy stocks as being illustrated in Stock Exchange of Thailand (2013)(www.settrade.com). 
So evaluating and predicting maximum return value can help investors gain benefits more and also can help 
the energy company of Thailand try to run their business by efficiency and take responsibility to develop the 
social-economy of Thailand more. 
 
2. The research framework and methodology  
 
The research framework and statistical methodology were applied to study the research namely is “the Stock 
Price Return of Petroleum and Other Liquids Using Extreme Value Theory Based Decision on Belief 
Functions”. This research process is also demonstrated as follows the figure 1.  
  
2.1 The research framework for the structure of decision making to forecast the Maximum 
      Return of portfolios 
 
 
 
 
 
 
 
 
 
 
Figure 1 Presents the concept frame work for the structure of decision making process  
 
2.2 Extreme Value Theory 
The Extreme Value Theory (EVT) is an approach for modeling and measuring extreme events which occur 
with a small probability (Alves & Neves, 2010). There are two related way to identify those extreme events in 
real data. The first is called Block Maxima (BM) and the second is Peaks-Over-Threshold (POT). 
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a. Distribution of Block Maxima 
 
This research is focusing on the return of the stocks. Losses or negative returns are thus the main 
consideration in our study. This interpretation can easily be re-phrased to that the distribution of the extreme 
events in the left tail can be characterized by the positive number of the right tail quantile. And estimation of 
extreme value based on block maxima is presented as follows:- 
 
The generalized extreme value distribution (GEV) of the following term: 
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As the assumption that 1,..., mZ Z are independent and identically distributed (i.i.d.) with the GEV 
distribution, and when 0[ z  the GEV parameters has the log-likelihood function as follow. 
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For the case of 0[ z needs specific treatment from Gumbel limit of the GEV distribution. This limit leads to 
the log-likelihood. 
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The maximum likelihood estimation with respect to Frechet, Gumbel and Weibull or all of GEV family can 
be derived by the step of maximization of equations 7 and 8 with respect to the parameter vector ( , , )P V [ . 
Confidence intervals and other terms of inference follow promptly from the approximate normality of the 
estimator. 
  
b. Peak-Over Threshold 
 
The estimation of extreme value based on Peaks-Over-Threshold (POT) can be formulated from equation (3) 
and equation (4) and its details are demonstrated as follows (see more detail in Pickands (1975), Balkema and 
de Haan (1974)). 
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ª º  « »¬ ¼ is the so-called generalized Pareto 
distribution (GPD).  The shape parameter of the generalized Pareto distribution  [ gives an indication of the 
heaviness of the tail.  
                  
 
c. Belief function theory 
The belief function theory or the Dempster-Shafer Theory (DST) was first proposed by both Arthur P. 
Dempster and Glenn Shafer in 1976. The principle of this theory was developed from a mathematical theory 
of evidence. The formal definition of belief function can be written from the beginning of equation (5). 
  
                                                                                                                                                                            (5)          
 
The equation (5) is represented the power set of the belief function theory and        is empty set. Moreover, x 
is universal set. The equation (6) is represented the basic belief assignment (BBA) as well as it is also 
demonstrated as follows below that:-  
 
                                                                                                                                                                             (6)          
                                                                                                       
And m is mass function has two properties as well as the first properties is the mass function as empty 
(m(ø)=0) and the and second the properties of mass function is the summation of m(A) = 1. Finally from all of 
masses of subsets belong to the set of interest will be cleared by equation (7).  
 
 
                                                                                                                                                           (7) 
 
 
The bel(A) is belief function of (A) equate to the sum of all the masses of subsets belong to the set of interest. 
The Dempster’s rule of combination of masses or joint masses was applied to calculate the sum of all the 
masses of subsets belong to the set of interest.  
3. Data description 
Figure (2) demonstrate the stock price of IRPC in stock exchange of Thailand from 2004-2014 by daily data. 
And figure (3) demonstrate the stock price of SUSCO in stock exchange of Thailand during period of the 
same time. In terms of these stocks price return have a stationary process as well as they are confirmed by 
Phillips-Perron unit root test. Moreover, the table (1) demonstrate the descriptive statistics of two stocks price 
return in stock exchange of Thailand during the period of 2004-2014(daily data). 
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Figure 2 IRPC stock price and volume from period 2004 to 2014 
Source: the stock exchange of Thailand 
 
Figure 3 SUSCO stock price and volume from period 2004 to 2014
 
Source: the stock exchange of Thailand 
 
Table1.  The descriptive statistics for stocks price return were used to study  
 
Items IRPC SUSCO 
Mean -0.012623 0.060629 
Median 0.000000 0.000000 
Maximum 26.15709 26.01848 
Minimum -30.68631 -14.31008 
Std. Dev. 2.923747 3.017264 
Skewness -0.211761 1.506674 
Kurtosis 20.20555 13.93846 
Jarque-Bera 28127.64 12224.00 
Probability 0.000000 0.000000 
PP-test 
(Prob.) 
-48.78 
(0.000) 
-53.02 
(0.000) 
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Sum -28.76821 138.1739 
Sum Sq. Dev. 19473.01 20738.65 
Observations 2279 2279 
 
From: The Stock Exchange of Thailand 
4. Empirical results 
 
4.1 The results of extreme value forecasting based on both EVT-GEV and EVT-GPD  
 
In next five years (the years of 2015-2020), the maximum return of IRPC based on EVT-GEV will not be 
increased more than the average of percentage maximum return is 1.74%.  Finally, in next fifteen years (the 
years of 2015-2030), the maximum return of IRPC based on same distribution will not be increased more than 
the average of percentage maximum return is 3.5% (see more detail in table1). Furthermore, in during the 
same periods the maximum return of IRPC based on same distribution will not less than 3.01% as well as it 
will not more than 4.17% respectively.  
 
Table 2 Presents the forecast value of the maximum return of IRPC (Integrated Refinery & Petrochemical 
Complex) based on GEV  
 
Item Years 5 years  
(%) 
10 years 
(%) 
15 years 
(%) 
Maximum Return of IRPC 
 
(Shape Parameter) 
1.7424 
 
(0.1984) 
2.8205 
 
(0.1984) 
3.5035 
 
(0.1984) 
95 % 
(Lower boundary –Upper boundary) 
  
(Shape Parameter) 
 
(1.50355, 2.01969) 
 
(0.10829, 0.29909) 
 
(2.44746, 3.30766) 
 
(0.10829, 0.29909) 
 
(3.01596, 4.1773) 
 
(0.10829, 0.29909) 
From: computed 
In next five years (the years of 2015-2020), the maximum return of SUSCO based on EVT-GEV will not be 
increased more than the average of percentage maximum return is 1.82%.  Finally, in next fifteen years (the 
years of 2015-2030), the maximum return of SUSCO based on same distribution will not be increased more 
than the average of percentage maximum return is 3.55% (see more detail in table 3). Furthermore, in during 
the same period the maximum return of SUSCO based on same distribution will not less than 3.08% as well 
as it will not more than 4.18% respectively.  
  
Table 3 Presents the forecast value of the maximum return of SUSCO (Siam United Service Public Company 
Limited: SUSCO Limited Company) based on GEV  
Item Years 5 years  
(%) 
10 years 
(%) 
15 years 
(%) 
Maximum Return of 
SUSCO 
(Shape Parameter) 
1.8229 
 
(0.1618) 
2.8907 
 
(0.1618) 
3.5528 
 
(0.1618) 
95 % 
(Lower boundary –Upper boundary) 
  
(Shape Parameter) 
 
(1.58323, 2.09917) 
 
(0.07999, 0.25303) 
 
(2.52768, 3.35531) 
 
(0.07999, 0.25303) 
 
(3.08785, 4.18047) 
 
(0.07999, 0.25303) 
From: computed 
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In next five years (the years of 2015-2020), the maximum return of IRPC based on EVT-GPD will not be 
increased more than the average of percentage maximum return is 1.65%.  Finally, in next fifteen years (the 
years of 2015-2030), the maximum return of IRPC based on same distribution will not be increased more than 
the average of percentage maximum return is 2.09% (see more detail in table 4). Furthermore, in during the 
same period the maximum return values of IRPC based on same distribution will not less than 1.63% as well 
as it will not be more than 2.55% respectively. 
 
Table 4 Presents the forecast value of the maximum return of IRPC (Integrated Refinery & Petrochemical 
Complex) based on GPD 
Item Years 5 years  
(%) 
10 years 
(%) 
15 years 
(%) 
Maximum Return of IRPC 
(Shape Parameter) 
1.6593 
(0.1412) 
1.92684 
(0.1412) 
2.09592 
(0.1412) 
95 % 
(Lower boundary –Upper boundary) 
  
(Shape Parameter) 
 
(1.342006, 2.009844) 
 
(0.02727, 0.28311) 
 
(1.509753, 2.343934) 
 
(0.02727, 0.28311) 
 
(1.636774, 2.555067) 
 
(0.02727, 0.28311) 
From: computed 
 
In next five years (the years of 2015-2020), the maximum return of SUSCO based on EVT-GPD will not be 
increased more than the average of percentage maximum return is 1.63%.  Finally, in next fifteen years (the 
years of 2015-2030), the maximum return value of SUSCO based on same distribution will not be increased 
more than the average of percentage maximum return is 2.15% (see more detail in table 5). Furthermore, in 
during the same periods the maximum return of SUSCO based on same distribution will not less than 1.70% 
as well as it will not more than 2.60% respectively.  
 
Table 5 Presents the forecast value of the maximum return of SUSCO (Siam United Service Public Company 
Limited: SUSCO Limited Company) based on GPD 
Item Years 5 years 
(%) 
10 years 
(%) 
15 years 
(%) 
Maximum Return of SUSCO 
 
1.63449 
(0.2027) 
(1.94892) 
(0.2027) 
(2.1544) 
(0.2027) 
95 % 
(Lower boundary –Upper boundary) 
 
(Shape Parameter) 
 
(1.301608, 1.967366) 
 
(0.09036, 0.33736) 
 
(1.543074, 2.354763) 
 
(0.09036, 0.33736) 
 
(1.700871, 2.607924) 
 
(0.09036, 0.33736) 
From: computed 
 
 
4.2 The results of the probabilities mass function for two stock price return to apply with 
extreme value forecasting (based on source is only 70% reliable) 
 
From table 6, the probabilities mass function value of IRPC and SUSCO were indicated that the upper 
boundary of extreme value forecasting has more value than others. Subsequently, the probabilities mass 
function value of IRPC and SUSCO are dissimilarity. For IRPC was found that the average of extreme value 
forecasting has a higher probabilities mass function than lower boundary. However, for SUSCO was found 
that the lower boundary of extreme value forecasting has a higher probabilities mass function than the average 
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value. All of evidences were employed to conduct the mass function is only 70% reliable as well as the 
probabilities mass function based on belief function theory will be believed only 70% reliable too.  
 
Table 6 Presents the probabilities mass function based on belief function theory  
The name of company 
 
 
 
The level of maximum return 
based on extreme value forecasting 
  
IRPC 
(Integrated Refinery & Petrochemical 
Complex) 
 
 
 
Pr (IRPC) 
SUSCO 
(Siam United Service 
Public Company Limited: 
SUSCO Limited 
Company) 
 
Pr(SUSCO) 
 
Lower boundary maximum return based on extreme 
value forecasting  
 
 
0.170 
 
0.108 
 
Maximum return based on extreme value forecasting   
 
 
0.113 
 
0.103 
 
Upper boundary maximum return based on extreme 
value forecasting  
 
 
0.716 
 
0.788 
From: computed 
 
5. Discussion and Conclusions 
Based on extreme value forecasting methods (EVT-GEV based and EVT-GPD based) were summarized that 
all of companies will be received the maximum return of their stocks price in positive way for future. 
Furthermore, the maximum return of stock price belongs to IRPC (Integrated Refinery & Petrochemical 
Complex) has less than the maximum return of stock price belongs to SUSCO (Siam United Service Public 
Company Limited: SUSCO Limited Company) based on both EVT-GEV approach and EVT-GPD approach. 
However, based on belief function theory give more information that maximum return of IRPC based on both 
EVT-GEV and EVT-GPD should has probabilities to belief only 0.71 for higher maximum returns, 0.17 for 
lower maximum return and for 0.11 for maximum return. Moreover, this theory give more information that 
maximum return of SUSCO based on both EVT-GEV and EVT-GPD should has probabilities to belief only 
0.78 for higher maximum returns, 0.108 for the maximum return and for 0.103 for lower maximum return. If 
these results are generalized for upcoming years, it is suggested that both the stock exchange of Thailand and 
investor should prepare to receive increasing stock price of these companies. It is meaning that these 
companies are still a one of the most significant company in energy group of Thailand which can lead the 
trend index of all energy stock groups for future. Finally, this result of research can motivate the energy 
company of Thailand attempt to run their business by efficiency and take responsibility to develop the social-
economy of Thailand more. 
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